Effects of deguelin on the phosphatidylinositol 3-kinase/Akt pathway and apoptosis in premalignant human bronchial epithelial cells.
Because lung cancer is the leading cause of cancer-related death, new approaches for preventing and controlling the disease are needed. Chemoprevention approaches are both feasible and effective. We evaluated the potential of deguelin, a natural plant product, as a lung cancer chemopreventive agent and investigated its mechanism of action. The effects of deguelin on proliferation and apoptosis of normal, premalignant, and malignant human bronchial epithelial (HBE) cells were assessed by using the MTT assay, a flow cytometry-based TUNEL assay, and western blot analyses. The effects of deguelin on the phosphatidylinositol 3-kinase (PI3K)/Akt and mitogen-activated protein kinase (MAPK) pathways were assessed by western blot analyses and with adenoviral vectors that expressed constitutively active Akt. Deguelin treatment in vitro at doses attainable in vivo inhibited the growth of and induced apoptosis of premalignant and malignant HBE cells but had minimal effects on normal HBE cells. Levels of phosphorylated Akt (pAkt) were higher in premalignant HBE cells than in normal HBE cells. In premalignant HBE cells, deguelin inhibited PI3K activity and reduced pAkt levels and activity but had mimimal effects on the MAPK pathway. Although overexpression of a constitutively active Akt in premalignant and malignant HBE cells had no effect on growth inhibition mediated by N-(4-hydroxyphenyl)retinamide (4-HPR), a novel chemopreventive retinoid, it blocked deguelin-induced growth arrest and apoptosis. The ability of deguelin to inhibit PI3K/Akt-mediated signaling pathways may contribute to the potency and specificity of this pro-apoptotic drug. Because both premalignant and malignant HBE cells are more sensitive to deguelin than normal HBE cells, deguelin may have potential as both a chemopreventive agent for early stages of lung carcinogenesis and a therapeutic agent against lung cancer.